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1 Introduction
According to Stage 2 TS 23.125 Gx is defined as reference point. This has also been clarified by a SA2 LS. 
CN3 must determine the interface/protocol that shall be used for this reference point. This could be a completely new interface, implying that the CRF may be located in a completely new network element. Alternatively, existing interfaces could be enhanced to meet the Gx requirements, implying that the CRF is within an existing network element.
The Gx reference point must support a number of functions according to Stage 2. Those functions are typical AA (Authentication, Authorization). AA functionality is already supported on the GGSN in the form of the Gi interface to a RADIUS server. Furthermore, a new DIAMETER interface is being specified between GGSN and OCS (Gy reference point). It needs to be considered whether there is a requirement for the Charging Rules Function to always exist as a stand-alone element, or whether it is sufficient for it to be co-located with the RADIUS server and/or OCS.
It seems very natural to reuse the existing capabilities and messages over other interfaces, and extend them to include the particularities of the Gx reference point. Will always a GGSN send one authorization request for the Gi interface, another for the Gy, and another for the Gx for each user creating a single session? Although this possibility may have to be allowed by the standards, it has also to be possible to concentrate all these authorizations into one request/response exchange. At least we should not preclude that possibility.
Note that the consensus in SA2#39 was to study how to limit the number of interfaces at the GGSN and in particular study how Flow Based Charging can allow this. Although there was no formal liaison sent to CN3 and SA5 since this was triggered by a discussion paper and the wording may have needed more discussion, there was a request from the SA2 chairman that company delegations communicate the results of the SA2 discussion to stage 3 groups (CN3 and SA5). The proposal in this contribution is clearly in line with this effort which had been supported by a large number of companies (vendors and operators alike).
In summary, the proposal is that AAA functions on the GGSN (and equally the PDG) should be seen as a set of capabilities which are incorporated into a single AAA interface (or, rather, one RADIUS interface and one DIAMETER interface) and not as a set of distinct interfaces. This will allow for flexibility in deployment of AAA servers providing the various AAA server functions (CRF, OCS, Gi authorisation etc.).
2 Study of the requirements and mapping to Stage 3.
This proposal includes a description of the different information elements that are needed for Gx. The actual coding into AVPs, will be done after an agreement has been reached on this. For maximum re-use and early adoption in existing RADIUS networks, it is recommended using RADIUS Vendor specific AVP (code 26) followed by the 3GPP vendor ID, followed by the actual data. This is just like the existing 3GPP AVPs defined in 29.061 (e.g. SGSN address).
Since Gx functionality is required in some form in many existing networks for packet services, it is important to allow for such quick adoption.

With the proposed way, the same AVP can be used in RADIUS networks and Diameter networks.

There are three levels of information to send over Gx:
· Specifying the rule-base. The rule-base (charging rules data repository) is configured on the node (Service Data Flow Based CRF) so this just instructs which rule-base to apply (e.g. "gold-user-rulebase"), the rule-base on the GGSN contains all the individual rules. This satisfies the Statically provisioned filtering information requirement and pre-defined charging rules. One further level from the stage 2 is that the actual pre-defined charging rules are referenced over Gx instead of the whole rule-base.
· Specifying an exact rule. This satisfies the dynamically provisioned filtering information requirement.
· Filtering information (IP 5 tuple / predefined) for uplink, and for downlink
· Online/offline charging

· If offline volume/time charging information to be recorded

· Charging Key

· Precedence 
· Install/remove
· Termination action: dropping packets / default termination / re-directing of packets

· Event notification.
· At initial bearer establishment or modification the TPF contacts the CRF and sends relevant information. Also at bearer termination. The kind of information exchanged there is listed below.
· User identity (MSISDN or IMSI)

· Network identity (MCC, MNC)

· Service request (APN, PDP session, QoS, TFT)
· The CRF tells the TPF what to do with the rules, e.g. remove some rules, install others

3 Proposed AVPs

This section contains a preliminary study of a mapping of the above requested information to existing AVPs. Many attributes are already defined in 29.061. Part of the new ones (section 4.2) can be created extending the meaning and values of existing ones. Finally some needs to be created completely (e.g. [Rule-Based-Name AVP], [Charging-Rule-Definition]), and we can see that this is for the strictly new charging functionality.
3.1 Reuse Existing Radius Attributes
Called-Station-Id to carry the APN.

Calling-Station-Id to carry the MSISDN.

3GPP-Vendor-Specific attribute as specified in 29.061, some of the sub-attributes perfectly satisfy our needs:

3GPP-IMSI

3GPP-PDP Type


3GPP-GPRS-Negotiated-QoS-Profile


3GPP-SGSN-Address
  
3GPP-GGSN-Address


3GPP-GGSN- MCC-MNC

3GPP- Session-Stop-Indicator


3GPP-SGSN-MCC-MNC

3GPP-Packet-Filter 
This covers an important part of the bullet three above for Event notification.
3.2 New definitions
[Rule-Based-Name AVP] for pre-defined rules. OctectString type.

[Charging Rule Name AVP]

(This covers bullet one above)
[Charging-Rule-Definition AVP]


[Charging Rule Name AVP]

[Filtering-Information AVP] 5 tuple information or a predefined filter name, for uplink
[Filtering-Information AVP] 5 tuple information or a predefined filter name, for downlink


[type-charging-indicator AVP]  offline/online. Enumerated


[Charging-Key AVP] OctectString


[Recording-Type AVP] for offline only, whether time and/or volume. Enumerated

[Termination Action AVP] drop/default/redirect. Enumerated
(This covers bullet two above)

[Charging-Rule-Install AVP]

[Charging-Rule-Remove AVP]

(This covers off bullet three above)

4. Conclusion

Our proposal is to specify Gx simply as a set of AVPs that can be added to the various existing Diameter and RADIUS application messages as requested by the operator specific configuration:

- standalone CRF or not, 
- standalone Radius server or not, 
- Radius/ CRF functions integrated into the OCS, 
- etc...
 This will bring a number of benefits:

- Quick development of the Gx reference point, allowing:


- Reflection of the current market reality and needs for Flow Based Charging


- Inclusion of Gx and Flow Based Charging in rel6

- This solution could be applied to both existing Radius implementations and future Diameter implementations, thus leveraging operator actual investments and assuring a smooth transition to future implementations.

- Creation of an open reference point with all its features, that can be implemented onto several interfaces depending on specific configurations.
It is proposed to develop Gx reference point as a set of AVPs that can incorporated to Gi Radius, Gy Diameter, or any other interface suitable.
A preliminary study is done here for background and discussion. A first CR is presented along with this paper, where the above study is translated into specifying text in 29.061. That CR shows that this proposal is feasible and reasonably quick and simple (see N3-040264).
